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The people studied Three groups of peasant children and one group formed from the sons and daughters of clerks, nurses, railway officials and traders were investigated.
The Kanuri and Shuwa tribes live in small villages on or close to the banks of Lake Chad. The vegetation there is sahel savannah, the mean annual external temperature being 78" F. and the mean relative humidity 40%. They are farmers, cattle herdsmen and fishermen. Their staple food is sorghum. They eat fish and meat and drink milk in reasonable quantities, but grow few fresh vegetables and little fruit. They are active people who walk long distances to market and to their farms and while herding cattle. The women and children walk from I j to 20 miles carrying goods to and from the markets three times a week, and their farms, where they plant large areas of sorghum and cowpeas (Vigna spp.), may be 5 miles from the village.
The Camberri farmers live in Niger Province in the guinea savannah zone of vegetation, the mean annual external temperature and relative humidity being 77" F. and 60%, respectively. Their staple foods are millet (Pennisetum spp.) and sorghum. Their energy expenditure is not as high as that of the Kanuri and Shuwa, but is considerable. The men wrestle, box and dance in their spare time, and the women pound the grain and walk j miles to market two or three times a week.
The Otukwang Clan farmers live in Ogoja Province on the edge of the high forest and the savannah derived from it, growing yams (Dioscorea spp.), coco yams (Colocasia and Xanthosoma Schott), legumes and fruit. They eat many kinds of wild leaves and tree nuts, and catch a few small animals for the pot. Occasionally a baboon or duiker is shot and shared between many families. The mean annual external temperature is 78" F. and the relative humidity 8 j %. Their energy expenditure is much less than that of the Kanuri, Shuwa and Camberri, since they farm close to their compounds, and the local markets are close at hand. Building yam heaps, planting and weeding take only a few weeks of the year, and much time is spent sitting at home playing games of chance and gossiping. Occasionally dances are held in connexion with some fetish ceremony; they continue far into the night, and large quantities of palm wine are drunk.
The children of the Ibo and Yoruba townspeople live in Kaduna, the administrative capital of Northern Nigeria. They attend the Government school and the Ministry of Education health clinic. The school curriculum resembles that of an English day school, including organized games and physical training. The mean annual temperature in Kaduna is 77" F. and the average relative humidity is 60%. As they are of south Nigerian origin their staple foods are yams and cassava (Manihot utilissima), but, thanks to the good education and high salaries of their parents, they eat a much more varied diet than the peasant children. Their food is bought in the Kaduna markets.
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Methods Subjects. All the children aged 4-6 years and 10-12 years from one small village in each of the rural areas just described, and all the children aged 10-12 years of ten Ibo and Yoruba families living in Kaduna, were included in the study. The numbers were :
Aged Aged The weights and heights of many other children were measured in addition, in order to compare the rate of growth with the standards of the Middlesex County Council (Bolton, 1954 The ages of the Ibo and Yoruba children were obtained from birth certificates, but those of the peasants' children had to be assessed by questioning the parents and neighbours and by clinical examination. The subjects were unselected, the children in villages or compounds near to those in which the dietary studies were made being measured as they presented themselves until the numbers for each age and sex group were 10 or more, though that number was not always secured owing to lack of children or of time. They wore only a cotton cloth or shorts when being weighed. Clinical examination. Clinical examinations of the children were made midway between the end of the harvest and the beginning of the next planting season. Blood was taken from an antecubital vein into a 10 ml. bottle containing the residue of one drop of 30 yo (w/v) potassium-oxalate solution. Total plasma proteins were estimated by the method of Van Slyke, Hiller, Phillips, Hamilton, Dole, Archibald & Eder (19501, and haemoglobin with the Medical Research Council grey-wedge photometer (roo yo being equivalent to 14.8 g/roo ml.). The erythrocyte-sedimentation rate (E.s.R.) was measured in Westergren tubes. The Ide test for yaws and syphilis (Smith, Elmes & Smith, 1945) was carried out. Height was measured in the vertical position, and children were weighed on a spring balance calibrated monthly against government-inspected weights.
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Skinfold thickness was measured with the Longworth calipers designed by Ancel Keys (1954, unpublished) , the area of the blades being 1-2 cm2, and the opening pressure 180 g. Measurements were made halfway between the head of the humerus and the elbow joint, over the biceps anteriorly and the triceps posteriorly; below the angle of the right scapula; below the right costal margin in the mid-clavicular line; and just below and to the right of the umbilicus. For comparative purposes those measurements were summed for each individual. The pelvic intercristal diameter was measured with a pelvimeter.
Food consumption. The daily food consumption of the children was measured in 1954 for three periods each of 10 days, shortly after the harvest, midway between the harvest and the next planting, and during the planting season. It had been found in previous studies of the present type that the meals eaten on the first day or two and on the last day of measurement tended to be larger and of better quality than was customary; therefore, the first 2 days' and the last day's records were discarded, and the average daily food consumption was calculated for the remaining 7 days of each period.
The rates of consumption thus obtained were assumed to be typical of the rate for the given season. The planting season was found to cover 2 months, the season of plenty after the harvest also lasted 2 months, and the season between planting and harvest, when food intake was fairly steady or falling slightly, was 8 months. For the consumption of all food eaten, a weighted daily mean was calculated from the amounts recorded and the duration of each season. For perishable foods with a short season of weeks or months the average consumption on a daily basis was calculated from the quantities consumed and the length of time the food was available.
During the survey all the foods prepared for each meal were weighed before and after cooking, and individual or group helpings were weighed before they were eaten. Plate waste was measured but was found to be negligible except when the consumer was suffering from an illness such as malaria. The children in age groups 4-6 years and 10-12 years commonly shared a calabash into which were placed the staple food and the soup; the individual intake was then calculated by dividing the total quantity consumed by the number of consumers. Girls and boys were not given food separately so it was impossible to differentiate between the food consumption of the sexes in those two age groups. The children were questioned before every meal and in the morning about their food consumption between meals and during the night. The habits of the Kanuri and Shuwa children 10-12 years old were so irregular that it was impossible to measure their food consumption satisfactorily. Records were not obtained for Ibo and Yoruba children 4-6 years of age.
The nutrient composition of the diets was computed from the tables of food composition of the Food and Agriculture Organization of the United Nations (Chatfield, 1949 (Chatfield, , 1954 . When those tables did not provide the necessary information the United States Department of Agriculture (Leung, Pecot & Watt, 1952) 
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nutrient composition of foods in terms of the uncooked edible portion. From the weight of individual or group helpings it was possible to calculate the amount of uncooked food from which they were derived. Soups of reasonably uniform consistency were measured by volume after preparation, and the individual consumption in terms of uncooked ingredients was calculated by proportion in the same way.
RESULTS
Diet.
Details of the children's diets are shown in Table I . The leaves used included Albizzia gummifera, Vernonia, Phytolacca dodecandra, Corchorus olitorius, PassiJEora foetida, Cucurbita, Phaseolus lunatus, Leptadenia lancifolia, Talinum triangulare, Hibiscus sabdarzfla, Amarantus spp., Adansonia digitata and others. Foods eaten in quantities which were found to be less than I g daily included Cocos nucifera, P+er guineense, small birds of various species and dried shrimps. Other foods were found to be used in very small quantities. The Otukwang peasants ate daily, on an average, 3 g of cassava tuber. Bambara nuts (Voandzeia subterranea) were eaten by all except the Kanuri and Shuwa in amounts which averaged 1-2 g daily; bitter kola (Garcinia Kola) and ukpa (Tetracarpidiumconophorum) were used by the Ibos and Yorubas in small Height and weight. T h e mean heights and weights, pelvic intercristal diameters and skinfold thicknesses of Nigerian children are presented in Table 2 , and compared with the heights, weights and intercristal diameters of American children of the same age (Stuart & Meredith, 1946) . The Kanuri and Shuwa children were taller and heavier than the Otukwang and Camberri children, but in the 10 to 12 year-old group they were lighter though taller than the Ibo and Yoruba children. The Nigerian children's measurements were all less than those of the Americans. The skinfold thicknesses of the Otukwang children were greater than in the other tribes ( Table 2) . A significant correlation between weight and skinfold thickness was not found in any of the groups. The ratio, total to cristal height, was reasonably constant in all groups, being from 1.68 to 1.72 between 4 and 6 years old, and from 1.60 to 1-63 from 10 to 12 years of age.
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Intake of nutrients. In Table 3 Clinical findings. The parasitic infestation rate, the incidence of enlargement of the liver and spleen, and the biochemical and serological findings are given in Table 5 . The total infestation rates were greatest in the Otukwang children, but malaria, although endemic throughout, affected the Kanuri and Shuwa more than any other group. Yaws was prevalent among the Otukwang Clan. A minor form of syphilis was commonly seen in the Kanuri and Shuwa adults, but positive Ide tests were not obtained from any of their children.
The incidence of certain clinical features is recorded in Table 6 . The general appearance of the Kanuri and Shuwa children aged 10-12 years was superior to that of any other group. The poorest appearance was presented by the Otukwang children. Staring hair was seen commonly in the Kanuri, Shuwa and Camberri. Angular stomatitis was often seen in all groups but was least in the Kanuri and Shuwa. A general and nodular enlargement of the thyroid gland was not uncommon in the Otukwang children, whose parents often suffer from simple goitre. Dental caries was frequently observed in the Kanuri, Shuwa, Ibo and Yoruba children, and gingivitis was seen in all VOl. I 0
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189 except the Kanuri, Shuwa and young Camberri groups. Tropical ulcers and their scars were found least in the Ibo and Yoruba children, and most often in the Otukwang Clan. Weight (lb.)
-3 -7 -7
Intake of calories (Cal.)
Intake of total protein (9) 50
Number in group . . . Records not obtained.
Performance compared with that of English children.
Figs. I and 2 compare the heights, weights and growth rates of the four groups of Nigerian children with the standard curves printed on the Middlesex County Council school medical record cards, which were prepared as follows. The heights of the schoolchildren were plotted against the weights, and from the graph a table was drawn up showing the height for weight at regularly spaced weight intervals. The height for age was plotted on the cards, and a weight scale was marked on the right of the card, for which the values obtained by plotting height against weight were used. The divisions on the weight scales are not evenly placed, but approximate to a logarithmic progression. Thus, if the ratio of height to weight for groups of children to be compared with the Middlesex schoolchildren is the same as that of the Middlesex schoolchildren, height and weight will coincide and growth will be shown as a single line, even if it is advanced or retarded in comparison with the standard. If the ratio of height to weight is different a double line will result. In children thinner than the standard the weight line will fall below that for height; with fatter children the reverse will occur. In all except the Kanuri in. below the costal margin in the mid-clavicular line, the subject being supine.
t The spleen was recorded as enlarged if it was palpable below the costal margin, the subject being supine. 
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and Shuwa it is obvious that the Africans were shorter and lighter than the English, the discrepancy being greater for weight than for height. believed that it was, in fact, accurate to at least twice that degree. The discrepancy might be due to high energy expenditure by the Ibo and Yoruba children. The presence of intestinal parasites and subtertian malaria must increase the requirements for calories and nutrients. Again, it is possible that the Nigerian diets have a low digestibility. It is probable that each of the factors just mentioned is responsible for part of the discrepancy between the intake of energy and protein of the Ibo and Yoruba children on the one hand and the height and weight attained by them on the other. Where the peasant children are concerned the additional factor comes into play, that they were not given a fair share of the family rations. Table 6 and their distribution are in keeping with the hypothesis that vitamin A deficiency results in staring hair and generalized xerosis. The quantities of vitamin A and carotene, and of ascorbic acid consumed, were sufficient to prevent the occurrence of follicular hyperkeratosis. The distribution of gingivitis in the children does not suggest that lack of ascorbic acid is an important aetiological factor in these groups of Nigerian natives.
The occurrence of angular stomatitis, nasolabial seborrhoea and abnormal vascularity of the conjunctiva in the Nigerian children confirmed the observation made earlier that lack of riboflavin is of aetiological importance (Nicol, 1949 (Nicol, , 1952 . Permanent gooseflesh, however, previously attributed to the same cause, was not seen in the Otukwang children, whose intake of riboflavin was very low. I n connexion with abnormal vascularity of the conjunctiva it is important that all the groups except the Kanuri and Shuwa are exposed to infestation by the microfilariae of Onchocerca voZvulus (Budden, 1955) .
The incidence of dental caries was highest in the group of children living in Kaduna. It was not observed in the most poorly fed children, but the Kanuri and Shuwa had a high incidence, Thus there was no straightforward relationship between dental caries and the consumption of cereals and calcium. Vitamin D was presumably not lacking to any group. The standard of dental hygiene is primitive throughout, only a few of the Ibos and Yorubas using toothbrushes and toothpaste in preference to the chewstick. Refined sugar, condensed milk and cocoa are eaten in small amounts by the Ibo and Yoruba children, but not by the Kanuri and Shuwa.
The incidence of ulcers and their scars near the ankle was highest in the Otukwang Clan, whose diet differed from the others in its low protein content, and lowest in the Ibo and Yoruba town dwellers, who ate well and are not exposed to injury as much as the children living in bush.
Malaria is endemic throughout the tribal areas, and many of the children living in Kaduna become infected during the rains. Splenomegaly was most frequent in the Kanuri and Shuwa ( Table 5) . Enlargement of the liver to 14 in. below the costal margin was common among the Otukwang children, fatty infiltration and periportal fibrosis being the pathological picture in the three cases in which biopsies were performed. A deficiency of protein of good quality could be the cause, but not necessarily of animal protein, as the incidence of hepatomegaly was low in the Camberri, who eat very little meat or fish, and do not drink milk.
Haemoglobin concentration was low throughout, and the values for plasma proteins and the E.S.R. were high. In the Ibo and Yoruba children a comparatively low rate of infestation with parasites was associated with a higher haemoglobin value and a lower concentration of plasma protein and E.S.R. than in the other three groups.
Conclusions
There is little to choose between the physical development of the Kanuri and Shuwa peasant children on the one hand and the Ibo and Yoruba schoolchildren on the other. Both groups eat well by Nigerian standards, although the consumption of different foodstuffs by the two groups produces two different nutritional patterns. T h e results presented suggest that the calorie requirements of certain groups of Nigerian children have been underestimated, when the environmental factors of temperature and humidity, infestation with intestinal parasites, and malaria are taken into account.
The calorie value of the Ibo and Yoruba children's diet was found to exceed by 18 yo the figure suggested for their requirement by the Food and Agriculture Organization.
Among all but the educated Ibos and Yorubas living in Kaduna, the children do not consume enough food to supply the energy and nutrients they require, even when the diet of the adults supplies plenty of calories. It could well be that the tall, slender Kanuri and Shuwa would attain larger adult stature, in spite of the parasites they harbour, if the children were given enough food to satisfy their needs. SUMMARY I . T h e diets of three groups of Nigerian peasant children living in bush and one group of schoolchildren living in a large town were measured in 1954. The methods used to determine their average daily intake of calories and nutrients are described.
2. The general clinical condition of each group was assessed, together with the mean height, weight, pelvic intercristal diameter, skinfold thickness, haemoglobin concentration, total protein content of the plasma, and erythrocyte sedimentation rate.
3. It is suggested that the calorie requirements of the children in their own environment are greater than those suggested by the Food and Agriculture Organization of the United Nations.
4.
Staring hair and generalized xerosis were associated with a low intake of vitamin A, and angular stomatitis, nasolabial seborrhoea and an abnormal degree of injection in the conjunctiva with a low intake of riboflavin.
5.
A relationship between gingivitis and dietary ascorbic acid was not observed, nor was any simple association demonstrated between dental caries and the consumption of cereals and calcium.
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6. By Caucasian standards the mean haemaglobin concentration of all the groups of children was low, and the total plasma proteins and erythrocyte sedimentation rates were high.
